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MOTIVATION AND 

Challenges 



tomas.Barak@warhorsestudios.cz 


KCD: CC: 1/4 - MOTIVATION 


RPG Games 


• Player can kill/ loot anybody 

• Player can equip any items found 

• Can wear more items together 

• Our RPG game 

• NPCS CAN DO THE SAME 

• REALISM TOGETHER WITH THE VARIETY 
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Our issue - Combinations 
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possible Approaches 


• Same shapes / meshes for all item types 

• BIG (SAFE) DISTANCES BETWEEN MESHES 

• HAND MADE TUNING FOR ALL COMBINATIONS 

• Hybrid approaches ... 
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Our Solution 


• GOOD REALISM 



• NO ADDITIONAL ARTIST INPUT PER NEW PIECE 
CLOTHING 


OF 
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LAYERING OF MORPHED 
MESHES 
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Our Setup (simplified) 


• Clothing layers 

• BODY, CLOTH, CHAIN MAIL, PLATE, DECORATION 

• Outer layers cover inner layers 

• INFLUENCE MATRIX 
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Our Setup (simplified) 


• Pieces of clothing adapt 

• MORPHED MESHES 

• GUIDE THE ADAPTION 

• Store variations 

• Express body proportions (Fat, Slim) 

• MORPHS ARE APPLIED ONCE! 
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Terminology 


• Base Shape 

• ITEM ALONE 

• Created by artists 
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Terminology 


• Shrunk Shape 

• Maximum adaptation 

• Base + Shrink morph 

• Created by artists 

• COULD BE GENERATED 
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Input from Artists 


• BASE MESH 

• Shrink morph 

• MATERIAL 

• TEXTURES 
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Variation Morphs 


• Same topology, similar shape 

• REUSE BASE MESH 

• Create variation morph 

• REUSE SKINNING, UVS, TRIANGLES, NORMALS 

• Save data, save time © 
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Cloth layer (base + variations) 
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armor layer - more Base meshes 
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RAY- CASTING 
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LAYERING BY RAY-CAST 

• INPUT: A CHARACTER WITH EQUIPPED ITEMS 

• EACH MESH IN THE BASE AND SHRUNK SHAPE 
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LAYERING BY RAY-CAST 


• OUTPUT: FOR EACH MESH VERTEX A WEIGHT W 
• W BLENDS THE BASE AND SHRUNK SHAPE 
. W = 1 -> NO ADAPTATION 
. W = 0 -> MAXIMAL ADAPTATION 
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Base algorithm 

• FOR EVERY PAIR OF MESHES 
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— flayer 1 - base 
layer 2 

Jayer 1 - shrunk 
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Base Algorithm 

• FOR EACH TRIANGLE 

• PICK N RANDOM SAMPLES (BARYCENTRIC COORDINATES) 
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Base Algorithm 

• FOR EACH TRIANGLE 

• Trace n rays 
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layer 1 - base 
layer 2 

layer 1 - shrunk 
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base Algorithm 


• FOR EACH TRIANGLE 

• Transform intersections to vertex weights 



2 

1 



- result 
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Trace Step Details 


• REALLY SIMPLE HASH-GRID 

• PAST BUILD 

• Short rays -> fast search 

• Reads alpha mask 

• Preprocessed for all mesh-texture pairs 
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Algorithm Integration 


• Executed in a separate thread 

• BACKGROUND TASK 

• Triggered on item equip 

• USES BIND "T” POSE 

• RESULTS CAN BE CACHED 
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Algorithm Extensions 

• Smoothing weights 

• APPLY KERNEL ON VERTEX-EDGE GRAPH 
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Results - Hair 
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RESULTS - HAIR 
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Results - Hair 
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Results - Hair 
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NOT LIMITED TO HUMANOIDS 
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Performance 


• 17-4770 @ 3.4 GHZ 

• Simple setup 

• BODY, CLOTH 

• 207,312 RAYS 

• 110 MS 

• 1.88 M RAYS/S 
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Performance 

• 17-4770 @ 3.4 GHZ 

• Advanced setup 

• BODY, CLOTH, CHAIN 

• 417,400 RAYS 

• 365 MS 

• 1.14 MRAYS/S 
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Performance 




• 17-4770 @ 3.4 GHZ 

• Full setup 

• BODY, CLOTH, CHAIN, PLATE, DECO 

• 770,028 RAYS 

• 879 MS 

• 0.88 Mrays/S 
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Conclusion 
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Drawbacks and Future work 


• Displacement maps 

• Only layered shapes supported 

• Draw call for every piece of clothing 

• FLAW of the whole equipment system 

• NOT INSTANT 

• Correct shape appears after a fraction of second 

• Further optimizations 

• Explore bvhs -> create offline, refit online 
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Meet us at Gamescom in Hall 2.1 or Hall 10.1 and try it yourself! 
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